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ABSTRACT: 

PURPOSETo provide the object-orientation data base system and version managing method 
reducing memory waste and the reduction of efficiency for executing the procedure of user 
definition. 

CONSTITUTIONS attribute to store a pointer to a meta version is defined as an instance 
parameter, a version-made object class 51 to hold a method for writing and reading values to the 
attribute is held as a system library 50, and the definition of the object class made to be a version 
51 is succeeded by the class of a compile request user. Respective attributes for storing the 
pointer to a set object having the plural versions of the object as elements, for storing the pointer 
to the representative version of elements in the set object and for storing the pointer to generic 
instance are defined as instance parameters, and a meta version class 52 to hold a method for 
writing and reading values to the respective attributes and a version manager class 53 to hold the 
version making means of the object as a method are held as the library 50. 
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Rtf/t-^3>#g#ifc 

x* h©H^S^-T-5ft«A-^3 >'v©3|i'f 
MJfl. 5>x*Uy^>X*>X^©#^>*«N&WJ© 
#JSH4&'1'>X*>X£S£U ft(ltt's©«MH&J8fc 
ffiSB&ffl;* V y K£##-r5**/t-v>3 ?X 
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(2) 

1 

iriB/^n-^axro^Ta, saE^^x^ h©ffl jo 
»©a-^3 >&tt*-f *»i l o©ft*/t-s>3 

^ a snt i »©^-^^x ^ h t * 9 n—p a ><t o . 

ft^SnfcK^v'x^ hSU^l/TSt^vxi' h© 
©fiJEtf^x^ Mri^^vii' h#S?x*U y^ 

>x*>xT&££££^r?y'£tt;tiiiu ^*^x 

Xx ■€-n-6n©^^A-^3>^©^>^S:t&«flr-5 a? 
gH*Jritrfafft-^$nfc^^A*-^3 >"\©jJW y$&7!< 

tt©«35c6l/tfctt*^xi'h««yx*Uyi'-f >X* 

A. 50 
[M**2] »*ailB«©*^yx^h»rt5 , -3' 

>:?£&*ATSJgte£-f>X;S'>X&8c£U MSKHtt 
l;:te£#€f&tJ¥K&sm;:^Mtt©te£K*&tr3 i 

Si- !f©^?^fc»l/Ta»rt-$>3>ft*^x^ 

h^5x©jfe«tiwa**c;tft««t"r**^x 

[W#S3] W*3BlE«©*^x^Mi|6|x-^ 40 
^-X^XxAKfcHT, tte*7»?x? h©ttfc©;x 

IMfrTSHttt. «»^*^S?x^h©K*T**W(C 

©A*— S>3 >£tt*-f -SPf lt>©ftftrC—S>3 >^©3p 

u *n*n©jntciift»*att*Ra:6tfK:«ftK 

7 x s 5 •* 75 >j t lt«w * c t t -r * w# 

S 1 Mtfix-^-X ->XfA. 50 
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2 

^-x^xt-ak^t. nae^^^x^ h©A*-v3 

1 PSOt^yxi- hmfa^-^-Xv-X-r A. 
[M^9I5] Sl^lS^ro^-^vx^hmjSjT 1 -^ 
^-XvX^AtC&HT, 

miia^^A'-vs >^©*-f>^s^-rs^tt^-f > 

Ks)KWtt©**«l»atr#Rft^ V y Hi bTff»f 

a>A-fJPS:B*-r5a— tf©^7X»^UT 

ME^vx:? h©«»©A*— ^a >^H3gfT-5ft-& 
*^5?xf h^©*'f>^*»*r*Rttt. 
:/5>x* h©H*-C*S«SC©A*-^3 >*««r*Ki 
i o©ttSA*-^ 3 >A.©#-f steflrf SRtti^ 
fillE5>x*y y^>X*>X^©JjH , >*£#Mft1'* 

jgtt*^>x^>x^»£L,. -€-n-?n©JStt»^ffl*s 

*a«f #Rfc 6tf K«*«*at»*R*^ V y H t VX 

U 

tSE^^x * h©A-v> 3 yftfrW&tV v H £ L-T 

fiU^SJltSttaitfSsJ-^xjr hJBftx-^- 
X->XxA. 

[«*JB6J *:/5>x* Mtftr-^-Xv'X-rA 

(c, Ksr7s?x*h©/t-3?a>*«flm««rr** 

^^A*->?3 >fcB, ME^^x^ b<0rt-iSa 
»*tr«*^*^5'xjf h^©*^ >^^»tt-r^jii 
ttfc&0ffcK*#:*:/5>x* h©fi*«f««r«^/i 

*^5>x^ h©^S**«*ofcS'&fc{i» KS*C<t 
DftrtUfc*^!^ h©WE^^A'-v?3 >^©#-f 

tt^-^xf hfc#r*/^t— 3?3>*3felfcU s^- 
7i>x£ h^S^lTit^i'xi' h©gffl©;1-3?3 
>*4*U K*^5?xir Hctt^x^'Ji^-f^X* 
>XT»-5C:(t;S^-r^^S#»L, **^x^hft 
^^(cKA'-v'a >©^^A--^3 >^©#-f>^**& 

we* s> 3 ^©^-f >^ 
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(3) 

5 

r- 'MDtf-f y$ *7i(tm.t&rt-i? 3 >^©sJW >9 £ 
*n^n, rt->>ay£Emf?%MG*7 

h©3g&£fWstt*A'-v>3 >^©#-r 
it^yi^ h©**A*-^3 yizWifeZtlT^ZMG 

■i yf\zm%&^ 

W&S^S^&WtU g^^xi? h#>>x*'Js> 
>X^>X-efcW&&«, gE^^x:? HSl/y- 

U yt>-i >X* >XT<&5#&tt, gt^vx^ h©* 

SS«SA->?3><&V->- AtbT^iz-t- 

[&W©»lHIIfcift|li] 

[0 0 0 13 
[0 0 0 2] 

l'&*8.m *j5» ECAD (electrical 
computer aided design), MC 
AD (mechanical computer ai 30 
ded des ign) , SCAD (software 
computer aided des lgn) ftf 

X~>XxA©£S5&»g<t:fcoT^£. 
[0 0 0 3] ifETy'U^-'>3>^S'5x-^tt. 8 
jtjWg«tt?i&*, £fcH&t>fctt!g©5r- 
*ti£&^£#&£&#I^t-5^©ft8£Jt:?T^ 
£. 

[0 0 0 4] ^©.kS&x-^&S^fcJ&fcli, SfiE— 

^nKS^<^xxA©9r?sa<&2nTv»-s. * 

[0 0 0 5] t^yx? r-teflx-^xJKe'tt, gtH: 

UTt/c-ttfcJgflH^^x-X^A*. 

i>x* MS]©iJUfc-IWfc, *ftfc£©K&©S«£:*nE 50 
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4 

©i^tt^^xi? hit far-^^t*^ 

[0 0 0 6] ±l3lca&tffcjSffl#gmi, ISff-fcttStS 
* r-jsr^x-^^-x*^- r--r^#m®&®ig© i 

•Qt&oTWSo A'-i^^fflTt^-hb&ttfttf 

3 yfc&simttzzt. a-^3>»c^-t^©srw# 
flstw^«#flss-^«8i:-r^ct, A'-^3>m©wa 
stit-s^t^^iit^s. -en-en 
©««ejc^^Tffi*»cittwr*. 
[0007] mn. mc^th. -en^s 

frrstfe©^ yfyx-xtimmmzttvr&misn 
zap. -e©-f >^7x-x^s-rsfc*©-f >7'j^ 
>x— >3 >as^tt«effl#^e.ssnTv^„ > 

7U ^ >5r—>3 >«B#tt, ^7-^x^ b©ttli£l&«A 
TSfc*©^» (-OX^X^ISc) t&g% WVy 
H) *^Tft>*. -t??*? r-©ttS8itt> *?>>x 
*h#8-3TV>Sg»©ttfc«fcoTi*3:£. :*7>>xi> 

hwn-^a^aeitesitfcjftvi^xxA-ett, 

>>x? Mil* 1 :3©#JB©#&80. ^v'x* h©A* 
-*a >^&BltgJC-r5 £tt, *7v>x? h*t«»©tt 

t^xi' hS^x^hA©M-y3>iff& A* 
—?a>&V>5«SCttL ^nS^ffi&^bT^-l) 

[0 0 0 8] *?$>x? UglRlx-^^-X-ett, #7 

>>x* MctfUT-tns-sicsm-s 

y^x* r-asy? &4*.£©a*tfaT£*. ^7>?x^ 

Cl©^^x^hSSi»J?S:fflV><&C: 
n->?a>©W^tt#li5£nIIE»c1-«t 
fc£vx*Uy£'r>X*>X©tt«©A , -v3> 

X^©#BgfcMbT, *lStc-e-©*^W^f8^Sfc 

jao&t^tr. ^©^w&^wA-^a^^ftWfcije 
5. ^^^©#flgS:fflv^«-&T'b, 1^ 

C ^ x * «J y ^ -f >X^ >XJC^-T-5 ;t-3? a 
#>«r©«l8ttS3S:oT^Tt>. yx*'Jy?< >X^> 
X trnt-l >^7x-XSrJ$fc*Jtn«*6^. 
[0 0 0 9] 19©?x*U^M >X^>X©ffi»© 
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5 

zz.t*«i&\z-tz>z\t.X'$>z>. ±e©<fc-5ftA*-v3 

-^-Xv-XxAtfJfljtU *©je**^.— ifiWgtt 

(1) (2) o) tfxrencsnx^*. 

[0010] (DR. Agrawal et. a 
1.," Object Versioning in 
Ode", Proc. IEEE Data Engin 
eerlng, 1 9 9 1, 44 6-4 5 5. 
$M (1) ©v'XrATIt R^X^A^flt-r^yn 

->X^A©n WW 7K<k-3T, taffl^^XVers 1 
on©£g£jfc$-r5«fc-5&:3-Ffc:&&2n5. -co 
Vers! onil^?7Xlt A-5?a >©P*3£J1I'J 
XK A*->>3>©i3?fti*, ;t-5?a 

7$>x*h's©Jiw>?£«8rfsg*£^ /t-s? 

[0 0 11] WTO^S* (2) ©S'X^A-^lSK (3) 
©->X5rAT*Bu ->X^A*^Jp-T-5Stt^^*^ 
V s x * U y * -f >X * >X £ A- 5? 3 >T&fc* t l> o 
MXXM (1) ©^X^AiW^biiioT^S. 

u b&3.-imm<Dm&ttMz<omz, 

->X^A*t)t»fcA-^3 >^3S©fc«)©Rtt^^# 

(2) H. T. Chou and W. Kim, "VE 
RSION AND CHANGE NOTIFICA 
TION IN AN OB J ECT-OR I ENTE 
D DATABASE SYSTEM", Proc. 2 
5th ACM/ IEEE Data Automat 
Jon Conf. , 1 98 8, 2 7 5-2 8 1. 

(3) D. Beech and B. Mahbod, " 
General izedVers ion Contro 
1 in an Object-Oriented D 
atabase", Proc. IEEE 4th In 
t' 1 Conf. Data Engineer In 
g, 1 988, 14-22. 

^©glXW^TfflSgSnT^.&^&tt. ±fBite4>l/& 
&£. 

[0012] (4) Llchao Tan, e t. 
ai. , "Attribute Gr amma r B a 
sed Structure Evolution i 
n Object Management Syste 

m ooag" , 1990, mnmm^mftm&vo 

1. 90, No. 68. 

*7i?*t> h\ZMVT, *0*7i?x.>? b(D 

a*->>3 >\zmtz&m-¥\z#ft • mwtz>*w 
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7-A*<i«iWfcjt*i&-rs/^^^x^ r-&£j£-rs. 

VX, yt-5»a>CBM-*^yfe-5?©«dtt» £©* 
[00 13] 

mmw&v&st'rz&m] xm u) ~ o> © 

10 W3#tttt. *©«fc5fcffllga<<&*. 

(1) ttta£n-5£Stt©fefc*W, tf^xi'hOIM'X 

(2) A--i?3>«a©fc8e>tc#»sn*^t©»fc* 
©^*g£©£fTttfg&<£TS-e* r t \zH *. 

[0 0 14] ZL<»£*>tS.mm&iZZ>UTlCffi. (2) T 

3? v'x^h36^S*^^bT*i<^<tlza:D, (1) 
(2) CJ:**- /X^yF&ABiOT«££:tf&X3tt 
T^5#. £©#&-?», ^vX^Sfif«C-€-©^7Xffl 
-OX^XK^T, A-^a^Waw&g©*^ 

'f >x?>xav\'->>3 >«a&&S£-r 

l<i*><&. ■^©.fcS&'f >X^>Xt^>^T©^--A!^s 
yWmZo (3) Ttt. ?57X¥flre«ft<iB* 
©^i?x^ Hc^vf. A-v*3>£#fcfcV>:Rffi;&» 

KJ:D. mm (1) *H»UTV»a. £85 (3) T?B. 
*JKtt*^-3i/ 5X0*^^1? h©**t, A'-S>3 > 
ffa©2*J&£fc*&8{K Xift (2) ffi®tt*© 

±5fc^7XK©*JTO:an*. 

[0 0 1 5] Xm (4) fci-5^rffi«. ^^x^ b\Z 

fcfci£$n*fc&> #Sg£©ilfTtt1££<ET3tt-5c:£ 
[0 0 16] ftfcftffiK&tf&^xxAirfcttSA'-y 

3 >sa#*fc«u *fc«*fcai*«&/t-5>a >«a« 

fg, T&frS. *^x^h©A->»a>fl:. A->>3 
>^©^W#R8tBt!K(i5#fl8> A*-^3>K©Ha© 

ea. *^^a-r-5j:t*tT^-6. l*>u *^5>x 
^ h©3fen©iR©ffla*fe j f>A-^3 >H©rea©mt 
XML, ^R©A-^a>wa«. 

^asffisns-rsictt, A-^a^scfca©?- 

50 ^«it*Hlffl#*^5Xil,T««U. A-y 3 >«a 
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(5) 
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[0 0 17) #fglpJ©Sttte, hmi&lx-^ 
^-Xv-XxAKfc^T, *&)v>$&fs.t>Tf\zz.- J # 

[0 0 18] 

tt©fi£^#-&t^l5:i> -^^.e»n/tiift©*^x^ 

XJ-Jxir h©S30©/1-^3>£fc£:t:/>>x^ h£ 
£fi£U 8^7C©*:^x*H£«*:^x?h#S>x 

Nti^x? h©_hiBgtD©A*->>3 

>{ct3^r, -?-ti-?n©>i^n— ^3>^©3p-f 

>^S^-rfiSS#^tJ^5?xi; h©A*-^3 Mb¥ 30 

*?s>x* hicftmisnfc. **/t-5>a>^© 

^-f > x * > x i? * -s a* s j^T* ^©^a&fcs ^ 

[0 0 1 9 J #fc2ti:»W©g3;M^«-m. ±12** 

/t-^3 >^<o^ >?&t>m?zm& ! £:'f >x*>x 

tt©ffi£8#&*J?g!:£*7y I«iUTlMW*A-5> 
a^flj^^xi? h^y^y-ify^tVX^L. 
3 >AW JV^S^-rsn.— »f ©? 7X^LTSRA- 
^a >ft^^5?x^ h£^X©Jg8S8fc#2tf. 

iv^v h©fi»©n-^3 >«s*a:-r&ftfr^^ 
x^ ^©tf-f >*«Mw*wttfc, t&k&twx. 
* h©s*T?*4«»©n-i?3 i o© 

^A-^3>^©#-f>^S»tt-r*Rtttv ±ES> 



®$¥5- 2 6 5 8 3 8 

s 

S^A-^s^^X. 4A.6nfcl»0*^5?x^ 

&mVXm*7i?x.9 b©g|D©A'-va ><t&5:* 
7-?x*b*a-J*U K*^5?x^hfcK*^x^h 
#>>x*U y^-f >X*>XT<&5;ii£*T^£' r £tt 
ftlU btm*-??** H©.hB«ffl©/t 

— ^3 >IC^V>T> -5-n^n©^^A*— ^aV'N©^ 

>^*^r«&s^)itf*^x^ h©A->?3 

>fc^ * V y H i UTflW-TS/X-^ 3 v 5 * 
* 7X & 5-f 75 U t bTft&rs. 

[0 0 2 0] sfc, #5£W©a*-v>3 ysm^mz. * 

~7i?x.>r M&ltax-^^-X+W^^x^ He. RxJ- 

h©A*-i?a >«afi¥ffi*ft«f-rs^^A*-i7 

J>a>ett. ±iB*^v > x^h©A , -v'3>*®3Sfr 

WT^SIfttC. &**A*-^3>at#a:Lfc^©£^j£ 
LT*3#v S^^x^h©M-^3>ftSI^*ofc 
«^»Ctt, «*^"5?x^ hlC^-r-5-hS^^A*-^3 > 
fe^^xi7hS«^UTSE*^x^h© 

ftiacA-^s^t^a^-^x^h&^jaL., s*^' 

Hctti>x^'J y^-r>X^>XT-*-5JltS* 

®^^;t->?3 >^©jJ?-f >^*»W-r-&Stttctt, K 

t^xi' HC^L-T*«LT*t»fc±l3^^A , -^3 
>^©^>^*^-r«S:IS:SU SKjt^A'-v'3> 
ICO^Ttt, KA*->?a >&S3SfT**^^x^ 
KS:4)«tT» ai«ll^*^x^h^O#-f>^«* 

-ret^A*— ^3>^©#-f >^s:*T^e&^ -t-n-f 
n, /t-^3>*i^gfr'6*^^x^h^©#'f 
>^&»«fl-r«jntt, «^*^j?x^ h©s^s«*-r 

«*^5?xir h©^^A'-^3>icia:)e$nT 

K^-^>>x ^ h*t5?x* U y9<i>X9>X-Vto&Z.t 

x*'J7^'f>Xi'>XW5(g^lt BE^5?x^h 
SWv'-A'tLT^yb-^Mat. K^^i?x^h 
*t>'x^'Jy^'f>X^>XT*-5«^»i. St^yx 
^h©^^n-^3>&#. tt^^/t-S'B^&f^ 
/t-3>a>*», SKf^A--^a>*k>— A-tbT 
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9 

2 y-fe-vfcffiaTS. 
[0 0 2 1] 

fii5g|f££*7XiU-0£$gU K*75>xf hffifly 

-*^-X->X5\ktfitPrf£*:?A*-i>3>^7X, 
A-^3 >T*>?Y*7X©5gi6£8t*U 3 $£±12 

tc<t o t fcs*©^- ? zmft-r zmm £ii airr & 

[0 0 2 2] K7^Uir->'3>^D^7Alt 
x^ h©A-J>a >*9tf&££&'9&l§£. Wtf-fV 

©>f >X*>X£:UT£j£,U m*7z?x.?b£®*? 

i?B 7 W( >7>?>Z\ZJl-i?a>it* 

>X^>Xtg«3©A-^3>*^^n-5. £©A- 
^3>fl:©t8^tt, KT^'J^-^B^^n^^AffllC 
* X * T-f XSnfcA-v* 3 > V* ^ * ft *>Zt\Z 
*9rt-Pa >9 77*5. *5!W*^«-T-5A-^3 > 

T*^^^5Xft^r;c^^n-^3>i7 9x*^i»* 

[0 0 2 3] ±E*:75*n* hJgfax-^-Xv'X? 

Att, ^y^x^M'jai5nT^fc^?/-fe-^£ffla-r 

HcWx.!? h©/t-$?3 >fli©K#JDT 
5*^©^f*Hc:<koTTOgU KEt^x^ h**5?x* 

© 1 1 v -t- V s © V v—A'i: y -t—VUfiWSL 

&:*:/i?x?h©#J!rf***A-i>3>* 

r±ga;*3/-t-s>&fliaf s. £©*£*. a-s>3>& 

[0 0 24] ±glC«tSt, A-^3>ftS*©ft^* 

t, A-^3>^a©fc»Ca— tf5£«0^^Xfc^ 
Kit flnS*l£-f >X* ^X^ft^* V s/ Htt, 3 >AW 

;wca-s?3 >ftt^/x? h^7x*»e«ijs-rs i 



(6) ^¥5-2 65838 

■S>©^Sfc<h2^©jty^ F£ttT&*z:fca>S. «U 

©jfiSfte^t^>y-fe-vjaa©fc«>©^v F©8??fi 

CUT**- ^a.? F#4>£V>. #58W::<fc*:t 
T/^x? hmfix-^-X^X^Afcffl^Tffi^Sn 

0, ST^Uy— >3>BW©A*-v?3> / ifa«ffiS:«S 
20 [0 0 2 5] 

z>. @ni *^J60ij©^:ft^^«:*-ria-e*s. 

$->X^A 1 Ott. fCit-t^/iJ' MJ— A* 2 0 
^\ K^^^xi' h-S— A* 2 0©^5-f7>h3 036«Si 

tf^vx* h-y— A2 0W. ®«ffia882 1, 
^y-fe-v5!iag82 2. ^^EU^a8R2 3. XM-- 5? 

^afiK2 1ii. ^yi^Mi- A*2 0i£7-r7>F 
a? 3 OKWffiaS^X-^OMD^OSr^ffll-rS. Xh 
W—^«aSf!2 4tt, *;^x? MJ— A2 o#«ia-r 

^-x4o±-e^a-r*. ^^'j«agS2 3«, 
±©*:/S>x£ F«*£6 ow©*^^x^ hs'ga-r 

•5. *y"t-S>i!Mfc<8!*&*7$>x£ Ftf^^x* 
h«*6 0±C&*>«6ft£. ^glCfcUT^^x? 
hr-5"J-X4 OlOt^yii' Mlt^ii' hffi 
#6 OK0-F£tl5. t^i?hf-^"<-X4 0 
*©->XxA5-f r/9U 5 Olrtt, *75>x*M>wt 
50 2 0 bfc*^x^hat£fc-f 5. > 

P^7A7-f^7'J 7 OKtt. »7^Uir-5'a>^0 

^^A*«^-r^^^^x^ hftswcMryu^-^ 

3 >^ni/^A©^fftJ:?)^$nfc^^^x^ 

#ffi-TS. A-5?3>flS^^x^h^7X5 1. 
A— ^3^7X5 2, /"?-V3>V^$?¥^^X5 3 

*^w**^-r?>fc*ic^^^x^ htJ— A 2 0^ 

[0 0 26] 0 2 tt, **iS^0i!lfP©«lS«:^T0T? 
^7-f7>h3 0*^©3*i'MI*S#O. n 

**h£#a*<&fttf, ^i;v^7>Y\znt^-f^ 

X*4)«rs. ^n-bXtt. S6fc<ffl©i'5'f7>h 

tt, ^9-f7>h3 o^e.©fflas**^-fe, ^7-f7 
^©^m*^7-f7>h^jgu ^©iiaas**^t 

g^KSt, ^7 r a-feX&B , J[^b^7'f 7>h3 0 1© 
50 aft£fc7TSo 
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[0027] -^wsmo-^-Jv^ h-y— A2o^m^ 

#«5;Ui. £7XK^>X*>X:*:7*>>x£ h&Qu&t 

^yii'h^ aiCDT^'J'ir-^ ya>faifyh 
y-i-JyV 7 0 Srffi^fS. *5-f 7 > h 3 0*>£©g 
h 'J tfC&T^'J^r-v'a >:7W7A#jg»Sn 

[0 0 2 8] i^XTffi, ■¥-©^^^CO'f>X^>Xro 
rtSWJB£«Tffi£&ttT£l'>X*>XIg»£. -f> 

B, AC*W>X^>XT?*0. AWttflJ, £3M!B3F 
*W>X^>XSS»T*0. BSfUl^lfUBSW 
-f >X*>X£ffc©rt6l5ttSgT<&tK £4mB*6*Ni 

[0 0 2 9] ^5XCDE^rt$^-rW?&K3lC^-t-. 
£©««. rw^jt^Ej £H5?7X©ej£#!T*-5. 
Wti'^aOltt, X-/t#5Xj£83 0 2»rJ: 
0. H*Ji^>h^7X4 0 1 £X-/1^7XlZtg£ 

4, Sl^t3 0 5, BW3 0 6, #£3 0 7, JfA0 
30 8H >;* jr>XXftfc&$. K««3 0 9 

[0 0 3 0] «3f£jHE* 7X301 ©X-A? 

7X-cfc*F*i*> 1^5X4 o i oettA&ftw'r 

«S:E4C*T. -f >X*>Xg»£gH 0 3fc<fc0. 

MV4 0 4, H*a^>hW4 0 5. F 
4 0 6, fft&*4 0 7. S3t#4 0 8, *88*4 0 9§ 

^X^X^ScKftS, ^Vj» F£*4 1 Ofc«fcO. 
HE 4 1 1, $364 1 2, *B4 1 SWVji FC» 

[0 0 3 1] X-^i/7X«S4 0 2{C<fcl3. F+a.* 
>h^5X40 l©X-A^9XlC}i^nTl^^ 

^^S^^Vy HO^iS»Oi'7XT»5. MX. 



(7) !t#H^5-26 58 38 

5*©-f >X* >Xg»** V y F«>l*M£lftltHlfi& 
©T, CC-tfKCttSUBftUtt*. 

[0 0 3 2] ^^x? MtlSJx-^^-X^X 

8cT^S. n^/Wvki, 0 3^E4{C*L/fc«t5& 
W$^-p^7X^X€:/t7^^tUTA*U ¥tb 

38fflRriB&^Vy F£UT. yXrA7-f 5 0 C 
[0 0 3 3] E5t06SrfflV^T, 3>;^7*« 

£js£-r5HE:Wfc?7X:*:7"vx£ h©^-^^©^ 

a©tt*tr5^T^lWrS. 0 3 0^^7X43 

a? wu;H/&*s*^sti5^7X^vx^h©«s 

4E5l:it. ^7X^5>x^h^©-1'>X^>XS 
StilSfctt, X-Ai?7XmF+a^>h?7X4 
0 l££g$nTlr>5'f'>X:?>X£Sc4 0 4~4 0 9 
©^-fh-lk F+3.^>haS^«8*©«*<!:l.TBt 

feX-;X^7Xt?»SH*a^>h^7X4 0 
anTV>S^Vy F4 1 1~4 1 3©@5£, *S 

fc^VyFtfJ^frn-Ftt. F*n.;*>F*7X4 0 1 
JO ©^ V y P©^t3- F£**LT^5. 

[0 0 3 4] -f >X^>X^V^H1»ffi»CO^T«, @ 
6t^-r±5»r. X— A*7X©;*V?/K£#t)ji*& 
t^Sfe'b^A&nS. 05B. X-/^7X*6ffl»* 

a, -f >x^ >xa»fct3^TH«^3 y/uimiz 
^h&%\zft<z.k\z&-oxmmwmi-ezz. *»w 

4» ttir7X*^v»xi'h^i8t*©^»«»Ctt«IH«!&:© 

[0 0 3 5] 07~H9«. *^x^MJ— /t2 Oifl 
f6->Xfi>7-f77'J 5 0©^^ffiSLT^Sn-^ 
a>ftt^xi'hj'7X (07+T?tt. Vers io 
nedObject) 51, ^/Wa^i^X (H 
8«fTK, MetaVerslon) 52. A-ya> 
V^i?-vi/7X (EI9'P"e«. Vers lonMana 
g e r) 5 3 IC^V»T. -tn-€n©^7X^-^x^ h 
©l*i&£7SUfct>©"e&£>. 
50 [0 0 3 6] H7*C, @me t aVe r s 1 on 7 1 
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*4, b<Drt-Vs>^mm®*mtZ>*? 

SESu getMetaVers i on 7 2J4, @me t 
aVers ion7 1(DMigt^V7H» setMe 
taVersion:73(t ^7^^tlt§ltfc 
fc^^^t— >£@me taVersion7 1 

[0037] i8t, ©vers ionSet81H 

<i >#&fom-$'Z>tz#>0><i>X&>X%t&* @gene 
r i c (^>X^>xa»tcMWc«»T*^>) 8 2 
14, vx*U:y^>X^>X^<Z>#-f >^&»«rf* 
fc»<ZW>X^>X£ft, ©current (K-f>X 
^>^JC»K#»fc*»T?**) 8 3H *^*^x 

ft, getVers ionSet84ft @versi 
o nS e t 8 1 ©HSig-r^V y setVersi 
onSet:85lt XJtftLT&ftVL'ottAtt 
^hMve r s i onSe t 8 1 IzWi&TZ* 
V y F> getGener ic88ll @generi 
c 8 2<Z>fi£igt* ;*7y H> setGenerlc:8 
9 /^/?^l/T5M^fc^Uy^>X^ 
>X£@g e n e r i c 8 2fcRjrr£*Vy ge 
tCurrent86lt @current83 CDttSr 
jgf^Vs/H (getCurrent^l/? ht§^ 

t£&3) , setCurrent:87li /*y*9t 
LTa»tft^&/t-S?3 >£@ current £tK£-r 

[0038] 097?, vers i o n i n g : w I t 
h:91ll Sl/^^^T§WoW^3>M 

«*^^xir hfc»27t5**T3OTta&**/*-s> 

[0 0 3 9] **!H©*^x^h-9—-;t2 0WflB»l/ 
3>/HMI*U:^> ±ie;t-v3Mt;^^i ? x 

W ^ fcJ§£> 3 >/ Vf 5 5 4 14, BIO 

? ?X 5 3 t>f >X >XSt*n (K 
T, £CD^>X^>X£i}UCM-^3>V*^Y<hff 
JR. ) t, C«E>yt-i?a>v*5?^*l/5/-;ltbTH 

[0 0 4 0] HllSJBVvr, *^x^h©;t-i^3 
^flSSfrS/X-va >V^/Y^7X5 3tf)v e r s i 
oning:with :*VyF9 1 ©fflHfc^UTi* 



(8) »B¥5- 2 6 5 8 3 8 

x^h, -rttto^/x-s?3><b»**^x^h (ob 

J) CgetMetaVersi onft-feV^tr* 
*yfc-5?*2&eb (Xr^l 1 1) , U^->«C 
J:0^^;t-S?3>*Rfc#ttUT^6*£5**«jE 
Tft Ufy^l 1 2) . **/^$>3>#fEfc#fiEU 
T^S«£tt. /t-^3>fc»*T*ftBS»*fcl/C 
ML Ufy^l 1 3) , !IIW$:&7?Z>* 
a^Sfc^ftlt^ftV^l OBJ8S?bTi 
J0 H^7i>x^h (VER) ££*£L 1 
4) , OB JK»4i^x*Uy^-f >X^>XT*SCt 
S*"r*if£ti1*S (Xfy^l 1 5) o SBfc* OB 
J&£tfKVER£V£/-/\*£U setMetaVe 
r s i on : StW^tU ^2/t^^^T-^A^n 

BLT, £©^^A-5?3>t©#BB«*«teL, (X 
fy^l 1 1 7) , Xf^^l 1 4t4 

*LfcVERS^yt-yoao? (Hft«)3-;P7Clr 
«S"T*fc) JilxT (Xyr^l 1 8) , «»**7T 

[0 0 4 1] A-/3>ftl/&W^x^ Mct^T 
HU ^^yt-i?3>^l-tlt«bS*»ft*^xirh 

J4ti«anftv4ct, *fc, ;x->?3>*afc«toD± 
Tco^-^x^ h««-*t»ta:tfn»itt6ttvw >x 

^>X£ft*4, A^3>fct^x?h?5X5 1* 
6«*t-5«me t aVe r s i on 7 l«!ttT*St 

[0 0 4 2] *y-fc—5>J8tH«2 2<Offlafc^ViT, 0 
50 1 2 S»^Tffil:K*t5. * yfe-5>»S*2 2 
tt, *faWr}ft^yt-'? (MSG) £*«rbT, 
1^— ;tKfije*nr^-B*^5?xirh (OBJ) , * 
ff-r^^VyHSfijei/TVift-tWir^ (SEL) , 
^yyHC^tW?^^ (P ARM) eROflfT (X 
fy^l2 1).*fc, OBJ tyx^U7^^>X^ 

Ufyyi 2 2) o OB J fc^£W3V>TV>««£\ 
OB J S: l/y-Mi LT getMetaVers ion 

40 -5?3>*»* (XT7/12 4) . £C9*^ 
;W3>Sl/^-ntl/tg etCurrentSrt 

pir^tr*>yt"-^*aiBu ftayt-i?3>*# 

(Xf^l2 5) , S«E©«Wt»T*6^y-t-^ 
(MSG) 0l/3/-;tSOB J*6C©ft*;t-yg > 
KB***.* (Xt7^12 6) o *fc, SELC#* 
f**VyFft»*L, (Xf^l2 7) , %t>tl1t* 
x Jy F**frf* Wrv~f\ 2 8) . Xf^l 2 2 

(MSG) /ttU (Xt7^12 3) , Xfy 

50 ^12 7-xyy^l2 8*Sl5fpr*, 
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[0 0 4 3] ±|2K:J;9, 7t-S?3>fc»f 
tt> ^y^x^ FXcOffiSccDM-v^^&X (i) (i 

= 1 • • • n) i-rsi, x (i) %\6.m&m?z> (X 

(i) tl/^-;ttl/T/yt— X 
(i) iWtt^-sr-fc-^ftStfS) . «* 
£©/t->>3>Ttt&<X (®^W\*-^3>IC^LT 

OttSA-^3>*^yt-^&§tt^) „ 01 2T 20 

x * U y# -I >X * >X £ V 3/— A if * *> ©BBffJIR W 
#J8ibTV>£) , W«W#BH©«'&H:X'ry^l 2 3 
ft. HPJRW^WflD^ttX^y^l 2 4-1 2 6£§fefT 

«l/fcfi4r©^5Xfc«l*S-frT^ttVifcft, 0120) 

[0 0 4 4] KTTtt* **Wfc±**^x^ M>— 
/t2 0££»T, *^>f7>F3 0©±D*Rttfc/t- 

s. «ti/r, jfca>j:53a:ttttftj*^t-i?3>flfa«i 

(1) *«©n-S?3>fc|**, *ffctt/t-i?3>HJIE 

(2) ±^t-> ? 3>^«m®ss: < ffa-rsc 

[0 04 5] 013-01 514> 7^U^r-V3>^n 
±e/t-$?3>tf»«©S&S®& 
»Cflt«* ?X*^x? h»tBT*«. 01 
3<DVers i onTr e ei^7Xl 3 Olt A-ya 

^XTfc^o Vers i onTr e ei?7Xl 3 01: 

5>x * h ^©tf-f S»IW«fc»©-f >X* >X& 
»@roo tNode 13L #^^tlfey-HiC^y 

— HftjiUDf-S add Node : t o : *Vs> HI 3 
2, #*Stt&y--F0>fL/--F«g'rge tPrec 
edeNode :^VyF133, fctlfc/- F<0 

— F©'JX F£iBTg e tSucceedNode 
List: *y?Fl 3 4£fflSt-£. 01 6*<7)&y 

— Fttl^lt>©/t-5>3>fc**j6U H*0>*SH4» 

Si^SBUR**"*". VersionTree^Xl 50 
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16 

3 014. «*©:/n^55>^tD#&tH«k *^x 

Brt> 'J X F ^<Z>S# i7 ? x C «fc T*S"CS * 

[0 0 4 6] 01 4(DCu stomizedMetaV 
e r s i on?7X140B, XM-ya>^7X5 

-f >X^>X^gc8 1-8 3, ^VyH8 4-8 96i 
^tS, Cus t omi zedMetaVers ion 
i?5Xl 4 0@W<M>X^>X^&il>T, 
£&J3hT £Ve rs 1 onTr ee^7Xl 30(0^f> 
X^>X^^ ^SftlfrTSfcaflW >X^>X£ 
S@versionTreel41i, Z <D&&0)m$: 
jg-f g etVersionTree^y^HU2, Z 
©**KttSRg-r* setVers ionTree : 
*Vs/F14 3, A— ya>=£i61lDf Sfci?)(DaddD 
erivedVers ion: f r om : ^ V y F 1 4 

[0047] addDerivedVersion: f 
r om: F 144TH getVers 3 

onSe t 8 4^W>X^>X^R@ve r s i 

0 n S e t 8 1 cott^Sm^^x^ FSS, 

&^yi^ n:^i/t7/mA^nfcA-i? 3 > 

£MflD"f~£« getVersionTreel4 
2£ffl^T'f >X*>X^&@ve rs ionTree 

1 4 lCDtt^^A—^3>FU->f >X^>X«r#, Z 
<Z)/t— >?3>hU — f>X^>XlC, addNode: 
to :*V*F1 3 2ftffl^T, JB1/X5^^ir4*.6 

nfc/t-i? a 2 ^T«^A &nfc/t-s> a > 

0^yt-S?3>iftSJ:5^UV-F*i6flrt"*. 
[0 0 4 8] 01 5©Cu s t om i z e d Ve r s i 
onManage r^7X15 0il rt—z?m>V**J 
*£9X5 3£X-/^?XiU /t-S?3>V*5?ir 
^5X5 3*6^V^F9 Htm*?-*. Cus torn 
izedVers i onManager?7Xl 50B 
f0/VyHtLT> 4A&n&*^x? F 
a Mtt^ve r s i on i n g : *y y F 1 5 1, 4 
jt6tlfc;t-5?3>*6 : p;t-y3>*»IU-r*de r 
iveFrom: j*y-/F15 2, -£jS.&nfc^-^3 
><D«/t-i>3>^iiT^y^Fge t Pa r en t : 
15 3, 4*.6nfcA-y3>0>?/t-y3>©UXF 
Sigfg e t Ch i 1 d r e n : *y y F 1 5 

[0049] CustomizedVersionMa 
nager^ 7X150 0), t^x^h©/W3> 
ft;J&Si£fT5 ve rs ioning:^y^/F151(D 
JttSfc^V>T, 0 1 7 £ffi^TgftWt"£>c v e r s i o 
n i ng : ^Vy Fl 5 ITU 3rf» Custom! 
zedMetaVers ionj7Xl 4 OlC-f >X^ 
>X (META) ft*j*-r* &7y?l 7 1) . Jfc 
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\Z, vers ioning:^V^F151(0 V v— n 
g# (Cus tomizedVers i onManag 

h (OBJ) &mirty*?> Xfy^i7ll:t4« 

bfc**A-;x3> (META) ^2A , 7^i'tl 
T\ vers ioning:wi th : $:^\s9$ 

ztyk-pzmmrz Uf-^i 72) . 

(Xf'^i7 3) , OBJ^Kl;A-^3>WT 

(META) Rf^l7 4) , OBJj^gf 

KA*-^3>fc^T£6g'£Sgl<T (Xr'^l 7 
5) fflSSJUTT*. OBJW-yaXt^tlTVift 

£TV ers i onTr eei77Xl 3 01:, 
Xf7^1 7 2CDi!g^U^->Sn^gfflCD/t-v3> 

>X (TREE) (Xf^^l7 6) . £ S> 

U se tVer s ionTree : 5:tl/^?i;tl> 
*y-fe— ?ft««U £<Z>META£TREE£tf>Kfl* 
£^i£L (Xx^y^l 7 7) , Xf^l 7 2^>jg*U 
^->$nSgSJOA-^3>^igb (Xf^l7 
8) T, J&lWt^o 

[0 0 5 0] CustomizedVersio 
nManager?7Xl 5 0 (DffiO;* V y FtC^T 
IWt^c 01 8Fi> der iveFr om : *7$/ K 30 
1 5 2C0^ia7D-^fo »1A7^^T^ 
&tl5^x?h (OBJ) £«^bT, frbwt- 
S?3> (VER) ££j£-f£ (Xf7^18 1) . OB 
J £Wy-/UU getMetaVers ion 

u??hTz>*y±-z;$:mmvx, 

V3> (META) (Xf^/18 2) 0 

METAtl/^/ttU £j*l/fc?7t-S>3>VER 
«BlAt5*5\ OB J*»2/t5**fcUT, add 
DerivedVers ion: from: £Mfi! L 
T, METAlC^UfcVER(Offffi^ii3llTS (Xf 40 

^yi8 3) o seic, META^^A^U 
l^fA-^3>VERS/t7^?tlT, setCu 
r r e n t : VER&tt^-^3 
(Xryyi8 4) L, VERfcigL (Xr^yi8 

5) xwmzm-rz* 

[0051] 019 ML getParent :^V^F 
1 5 3(0^S7n-^t*HTfc^ S§1A^;*^T4 
Y (OBJ) £l^>-A<hU ge 
tMe t aVe r s i o n£ir]y^ <hf 

#R8TS^^A-v f 3> (META) 50 



®g8¥5-2 6 5 8 3 8 

£ (Xfy^l 9 1) . 2££^CDMETA£^>'~-A 
<htt, getVers ionTree^tl/^tt 

X^>X (TREE) (Xr7^19 2) , 
-5>3>HJ~f >X^>XTREE*^1A7^^ 
T^A^n^>A*— ^3 >C0^A-va >^#T^n*ii 
T (Xr7^1 9 3) . 
[0 0 5 2] 02 0 \t, getChl ldren^V 

y f i s 4<Dmmyv-*m^T*$>z><> mix?*? 

T4*6nfc*y^x^h (OBJ) SI/3/-;ttU 
getMetaVers 1 on^tl/^^ttWyt 
-S>*3HBLT, #JB-rs^^1— (META) 
*»S (Xf'^2 0 1). S6l:*©METAS^> 
— /ttU getVersionTree^t^^t 

-f>X^>X (TREE) (Xfy^2 0 2) , £ 
©/t— ^3>hU — f>^>XTREE*5, SI A 
5 ;* ^ A t>ntc^-i? 3 >co^ ;t-y a>©«JXh 

*»T;:n«sr (xfy^2 o 3) 0 

[0 0 5 3] ±S3Cu s t om izedVersion 
ManageriryXl 5 0 fc*f >X^>Xft**T* 
£<*H>X*>Xtt, ^^7>b3 OlcB^W* 

♦FT*. Tfctofc. Z.O<i >X^>X$l/>'-A t tl 
7\ ±ECu s tomi zedVers lonMana 
g e r^Xl 5 0£££3tlTV>5jty?F9 1, 1 
5 1-15 4«^8ffWttT»*. ±B0#1T^L*:<J;5 

[0 0 5 4] 

iftwonm *$&w\z£ti& ;t-s?3>flai*©a: 
©fc»fco.-ifs««>^9xfc*»fcftipan«-f >x 

[0ffi<flf8Hifcgi9i] 

[an mm&w±tm&$:tt?mr$>z>. 

[02] »KMO^«>iES«ii^BTftfi. 

[H3] ^^xoBerttf^flifts-rHTfcfi. 

[04] ^^X<7>X— /Xi7^XO|Bi!ErtS(7)^S:^r0 

[0 5] ^7X*^X^ h^$^t@-C*^ 
[06] 0 5(7)^^X^-^> ? x^ hOrt$ICftt)^>rt$ 

[07] ;t-y3 >ftt^yx^ hi?7X«)^S:St 

0T?*£o 
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[08] ^^;\^ya >?7X©^^tTOI>, 
[09] A-ya >v*v*^X©ft«£^-f0T* 

[010] *^JI«|co3>yw^*^^^^ extort 

[011] vers ioning:wi th :^VyF 

[B12] **««©^y-fe-^«13S«©»a7n-* 

[013] Ver s ionTree^7XC0rt§S:St i0 

[014] CustomizedMetaVers io 
n # ^X©W§£^f 0T&£« 

[015] CustomlzedVers ionMan 
age r £5X©rt*£S"rBn?a*. 

[01 6] n-v3>§ffl®E©x-^#fi££^r07? 

[017] vers ioning: ^Vy ^CO^S^D 

[018] deriveFrora: *y y YtOKMyu 20 
-£tST0T<&£o 



»B¥5-26 5 8 38 

[019] ge t Pa r en t : H<JDfii7D- 
£^T0"?&£o 

[0 2 0] getChi ldren: F<Z>J&S7 

10 K»>X5rA 
2 0 *7z?x.9 M*Wt 

2i fim^a^ 

2 2 >?-fc-3*«S» 

2 3 **Utfa« 
2 4 

30 ^5>f7>F 

4 0 ^^i/x^ hx-^^-X 

5 0 ^fA7-f^7U 

5 1 >t^/i^ F£5X 

5 2 *9rt-z?n>#7X 

5 3 n-va>nyt^7X 

5 4 3>;H7 

6 0 ^vxirh®« 

7 0 T^V^-isay^uifyky^^fyV 
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